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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a solar cell sealing 
material, with which a 

solar cell module can be easily, formed and which has 
superior transparency, 

heat resistance, adhesion and so forth. 

SOLUTION: This solar cell sealing material is obtained 
by modifying a 

copolymer of ethylene and unsaturated carboxylic acid, 
containing 4 weight % or . 

more of unsaturated carboxylic acid and having a melting 
point of 80°C or 

higher or an ionomer thereof with nylon salt, 
aminocarboxylic acid, polyamide 
oligomer or the like. 

COPYRIGHT: (C)2001,JPO 



7/15/05, EAST Version: 2.0.1.4 



DERWENT-ACC-NO: 



2001-499106 



DERWENT - WEEK : 200155 
COPYRIGHT 2 005 DERWENT INFORMATION LTD 

TITLE: Solar battery sealing material for 

solar battery module, 

comprises modified ethylene 
unsaturated carboxylic acid 

copolymer derivative with specific 

melting point 



KWIC . 

Basic Abstract Text - ABTX (2) : 

DETAILED DESCRIPTION - The sealing material comprises 
unsaturated carboxylic 

acid content of 4 weight% (wt.%) or more. The unsaturated 

carboxylic acid 

derivatives is ethylene unsaturated carboxylic acid 
copolymer with melting 

point 80 deg. C or more selected from (A) the modified 
oligo amide obtained by 

melting of ethylene unsaturated carboxylic acid copolymer 
or its ionomer^ a 

nylon salt, or the amino carboxylic acid; (B) the modified 
polyamide oligomer 

obtained by melt kneading of polyamide oligomer with 
primary amino group in an 

ethylene unsaturated carboxylic acid copolymer or its 
ionomer ; (C) the 

polypropylene wax modified substance obtained by melt 
kneading of ethylene 

unsaturated carboxylic acid copolymer or its ionomer with 
number average 

molecular weight o 50000 or less, polypropylene wax with a 
number average 

molecular weight of 100000 or more ethylene, alpha -olefin 
copolymer radical 

generating agent or the cross-linking adjuvant. An 
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INDEPENDENT CLAIM is also 

included for the solar battery module formed from solar 
battery element sealing 
material . 
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l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The solar battery element closure ingredient in the solar cell module characterized by using the denaturation 

object with which an unsaturated-carboxylic-acid content is 4 % of the weight or more, and the melting point is chosen 
from following (A) of ethylene and an unsaturated-carboxylic-acid copolymer 80 degrees C or more, or its ionomer, 
(B), and (C). 

(A) The oligo amide denaturation object obtained by carrying out melting kneading of the above-mentioned ethylene 
and unsaturated-carboxylic-acid copolymer, its ionomer and nylon salt, or the amino carboxylic acid. 

(B) The poly amide ohgomer denaturation object obtained by carrying out melting kneading of the poly amide oligomer 
which has the 1st class amino group in the above-mentioned ethylene and unsaturated-carboxylic-acid copolymer or its 
ionomer, a piece end, or both ends. 

(C) The polypropylene wax denaturation object obtained by carrying out melting kneading of the above-mentioned 
ethylene and unsaturated-carboxylic-acid copolymer or its ionomer, a with a number average molecular weight of 
50000 or less polypropylene wax, with a number average molecular weight of 100000 or moTQ ethylene and an alpha 
olefin copolymer, a radical generating agent, and the bridge formation assistant. 

[Claim 2] The solar battery element closure ingredient according to claim 1 which an unsaturated-carboxylic-acid 
content is 4 % of the weight or more, and is characterized by the melting point blending and using ethylene and an 
unsaturated-carboxylic-acid copolymer 80 degrees C or more, or its ionomer at the denaturation object chosen from 

(A),(B),and(C). 

[Claim 3] The solar battery element closure ingredient according to claim 1 or 2 whose storage modulus in 150 degrees 
C is 103Pa or more and whose total light transmission is 90% or more. 

[Claim 4] The solar cell module using a solar battery element closure ingredient according to claim 1 to. 3. 



[Translation done.] 
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, * NOTICES * 

JPO and NCIPI are not responsible for any 
dcunages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the closure ingredient of the solar battery element in a solar cell 
module, and the solar cell module using it. In more detail, formation of a solar cell module is easy and is related with 
the closure ingredient excellent in transparency, thermal resistance, an adhesive property, etc. 
[0002] . 

[Description of the Prior Art] Although the solar battery which attracts attention as a clean energy source has come to 
be used for general residences in recent years, it has still come to spread fully. Since it is hard to say that the engine 
performance of the solar battery itself is excellent enough as the reason, that a module must be enlarged, that the 
productivity in module manufacture is low, attaching at an expensive price as a result, etc. are mentioned. 
[0003] Generally a solar cell module protects solar battery elements, such as a silicon, gallium arsenic, and copper- 
indium selenium, by up transparence protection material and lower substrate protection material, and fixes and 
package-izes a solar battery element and protection material with a sealing agent. For this reason, as a solar-battery 
closure ingredient, it is required that transparency and an adhesive property with each up-and-dovm protection material 
should be good. 

[0004] For example, as a closure ingredient of the solar battery element in current and a solar cell module, the ethylene- 
vinylacetate copolymer with a high vinyl acetate content is used from viewpoints, such as flexibility and transparency. 
However, organic peroxide, a silane coupling agent, etc. needed to be used together from the place which is insufficient 
of the thermal resistance and adhesive properties. In this case, two steps of processes of creating the sheet of the 
ethyl ene-vinyl acetate copolymer which blended these additives, and closing a solar battery element using the obtained 
sheet needed to be adopted. Since whenever [ low-temperature / which organic peroxide does not decompose ] needs to 
be fabricated in the manufacture phase of this sheet, an extrusion-molding rate cannot be enlarged. In the closure phase 
of a solar battery element It needed to pass through the adhesion process on which two steps of time amount which 
consists of dozens of minutes thru/or a process which carries out actual adhesion over 1 hour by the high temperature 
which organic peroxide decomposes in a laminator several minutes thru/or the process which carries out temporary 
adhesion over about ten minutes, and in oven is spent. Therefore, manufacture of a solar cell module took time and 
effort and time amount, and it was set to one of the factors which raises the manufacturing cost. 
[0005] As alternate material which this invention persons show the adhesive property which was excellent to protection 
material, such as a glass metallurgy group, even if it did not use organic peroxide in Japanese Patent Application No. 
No. 294354 [ ten to ] to such a problem, and is excellent also in transparency and thermal resistance, an unsaturated- 
carboxylic-acid content is 4 % of the weight or more, and it proposed that the melting point used ethylene and an 
unsaturated-carboxylic-acid copolymer 85 degrees C or more, or its ionomer, 

[0006] However, at the time of solar-battery use, a temperature rise may be carried out to a maximum of 90-100 
degrees C, and there was a possibility that a sealing agent might flow and deform by decline in a storage modulus, with 
the ingredient of the above-mentioned proposal. 
[0007] 

[Problem(s) to be Solved by the Invention] Then, this invention persons raised the storage modulus in a pyrosphere, 
without spoiling transparency and an adhesive property substantially, and inquired wholeheartedly about the 
amelioration formula which can cause neither a flow nor deformation easily at the time of the temperature rise of a 
solar cell module. Consequently, a header and this invention were reached [ that the elastic modulus in a pyrosphere is 
improved and neither transparency nor an adhesive property is also spoiled substantially, and ] by using the ethylene 
and an unsaturated-carboxylic-acid copolymer which carries out a postscript, or the denaturation object of the ionomer. 
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, [0008] Therefore, the purpose of this invention is to offer the solar-battery closure ingredient excellent in transparency, 
thermal resistance, an adhesive property, etc. Other purposes of this invention are to offer the solar cell module which 
used such a solar-battery closure ingredient. 
[0009] 

[Means for Solving the Problem] An unsaturated-carboxylic-acid content is 4 % of the weight or more, the denaturation 
object with which the melting point is chosen from following (A) of ethylene and an unsaturated-carboxylic-acid 
copolymer 80 degrees C or more, or its ionomer, (B), and (C) or such a denaturation object, and an unsaturated- 
carboxylic-acid content are 4 % of the weight or more, and this invention relates to the solar battery element closure 
ingredient in the solar cell module characterized by the melting point using either of the blends of ethylene and an 
unsaturated-carboxylic-acid copolymer 80 degrees C or more, or its ionomer. 

(A) The oligo amide denaturation object obtained by carrying out melting kneading of the above-mentioned ethylene 
and unsaturated-carboxylic-acid copolymer, its ionomer and nylon salt, or the amino carboxylic acid. 

(B) The polyamide oligomer denaturation object obtained by carrying out melting kneading of the polyamide oligomer 
which has the 1st class amino group in the above-mentioned ethylene and unsaturated-carboxylic-acid copolymer or its 
ionomer, a piece end, or both ends. 

(C) The polypropylene wax denaturation object obtained by carrying out melting kneading of the above-mentioned 
ethylene and unsaturated-carboxylic-acid copolymer or its ionomer, a with a number average molecular weight of 
50000 or less polypropylene wax, with a number average molecular weight of 100000 or more ethylene and an alpha 
olefin copolymer, a radical generating agent, and the bridge formation assistant. 

[0010] This invention relates to the solar cell module which used the above-mentioned denaturation object as a solar 

battery element closure ingredient again. 

[0011] 

[Embodiment of the Invention] The closure ingredient of this invention closes a solar battery element, up transparence 
protection material, and lower substrate protection material, and makes a solar cell module form in a solar cell module. 
[0012] An unsaturated-carboxylic-acid content is 5 - 20 % of the weight preferably 4% of the weight or more, and 80 
degrees C or more of melting points by DSC of the ethylene and the unsaturated-carboxylic-acid copolymer used as the 
raw material of the denaturation object used as a closure ingredient of above-mentioned this invention, or its ionomer 
are a 85-105-degree C thing preferably. This copolymer or its ionomer has the advantage of having the transparency 
which was excellent like [ in the case of an ethylene-vinylacetate copolymer ] even if it did not use an ethylene 
copolymer with a high comonomer content, 

[0013] As unsaturated carboxylic acid, it is an acrylic acid, a methacrylic acid, a maleic acid, a maleic anhydride, etc., 
and especially an acrylic acid or a methacrylic acid is desirable here. Although vinyl ester, acrylic ester (meta), etc. 
may use that by which copolymerization was carried out from a place effective for flexibility grant as the above- 
mentioned ethylene and unsaturated-carboxylic-acid copolymer, what the melting point contains so much since what 
generally contains these copolymerization component becomes low cannot be used. 

[0014] As an ionomer of the above-mentioned ethylene and unsaturated-carboxylic-acid copolymer in this invention, 
polyvalent metal, such as alkali metal, such as a lithium and sodium, calcium, magnesium, zinc, and aluminum, etc. can 
be illustrated as the metal kind. Although the advantage which uses such an ionomer is that transparency and a hot 
storage modulus are high and it is desirable as whenever [ neutralization ] to usfe the thing of extent 80% or less, for 
example, when an adhesive property etc. is taken into consideration, as for especially using the high thing of whenever 
[ neutralization ] not much, it is desirable that for example, whenever [ neutralization / not a best policy but ] uses the 
thing of extent 30% or less 60% or less. 

[0015] When the above-mentioned copolymer which has few unsaturated-carboxylic-acid contents than 4 % of the 
weight, or its ionomer is used, the thing excellent in transparency is not obtained, and it will become inadequate also 
about an adhesive property. Moreover, although what was more excellent about transparency will be obtained if an 
unsaturated-carboxylic-acid content becomes large, the melting point becomes low or problems, like hygroscopicity 
increases crop up. Since the melting point has specified this invention as the thing 80 degrees C or more, there is a limit 
in the content naturally. 

[0016] The denaturation object which has sufficient thermal resistance even if it performs the below-mentioned 
denaturation in this invention, when what has the melting point lower than 80 degrees C is used as the above- 
mentioned copolymer or an ionomer is difficult to get. When it uses for a solar battery element closure ingredient, and 
there is a possibility of deforming by the temperature rise at the time of solar-battery use and a solar cell module is 
manufactured by the heating sticking-by pressure method, since there is a possibility that these closure ingredient may 
flow out beyond the need, and may produce weld flash, it is not desirable. 
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^ [0017] As the above-mentioned copolymer or its ionomer, it is desirable that the melt flow rate (MFR) in 190 degrees 
C and 2160g load uses [ 0. l«500g / ] the thing for l-200g / 10 minutes especially for 10 minutes again. When MFR 
uses a low thing, even if the low denaturation object of MFR is obtained and it uses the thing of the lower melting point 
a little, there is an advantage of being hard to produce the trouble by the flow of the above closure ingredients, but if 
what has not much low MFR is used, workability will worsen. On the other hand, if that whose MFR is too high not 
much is used, the amount in which MFR of the denaturation object also becomes high, is protruded into module 
creation time from an edge, and adheres in a lamination will increase, the activity which removes it will take time and 
effort, and productive efficiency will worsen. 

[001 8] If it is in the thing from which two or more sorts may be used, for example, an acid content and MFR differ as 
the above-mentioned ethylene and unsaturated-carboxyUc-acid copolymer, or its ionomer, or an ionomer, two or more 
sorts can be used for arbitration combining that from which a metal kind differs. 

[0019] In this invention, the above-mentioned ethylene and unsaturated-carboxylic-acid copolymer chosen from (A), 
(B), and (C), or the denaturation object of the ionomer is used. 

[0020] A denaturation object (A) carries out melting kneading of ethylene and an unsaturated-carboxylic-acid 
copolymer, its ionomer and nylon salt, or the amino carboxylic acid, is obtained, and is considered to be the thing of the 
structure in which the oligo amide carried out the graft to the carboxyl group of ethylene and an unsaturated- 
carboxylic-acid copolymer, or its ionomer. 

[0021] The nylon salt which can be used for manufacture of a denaturation object (A) It is the salt of diamine and 
dicarboxylic acid. For example, a succinic acid, a glutaric acid. An adipic acid, a pimelic acid, a suberic acid, an azelaic 
acid, aliphatic series dicarboxylic acid like a sebacic acid, alicycle group dicarboxylic acid like cyclohexane 
dicarboxylic acid, a terephthalic acid, and aromatic series dicarboxylic acid like isophthalic acid, A 
tetramethylenediamine, pentamethylene diamine, a hexamethylenediamine, Octamethylene diamine, deca methylene 
diamine, 2, 4 and 4, aliphatic series diamine like - trimethyl hexamethylenediamine, A salt with aromatic series 
diamine like 1, 3-bis-aminomethyl cyclohexane, 1, 4-bis-aminocyclohexane, alicycle group diamine [ like screw (p- 
amino cyclohexyl) methane ], 1, and 3-xyUdene diamine can be illustrated. 

[0022] Moreover, as an amino carboxylic acid which can be used for manufacture of a denaturation object (A), 6-amino 
hexanoic acid, 8-amino octanoic acid, 10-amino decanoic acid, 1 1 -amino undecanoic acid, 12-amino dodecanoic acid, 
etc. can be illustrated. 

[0023] In the process of a denaturation object (A), it is desirable 1 - 40 weight section and to use especially per 
ethylene and unsaturated-carboxylic-acid copolymer, or ionomer 100 weight section, nylon salt, or an amino carboxylic 
acid at a rate of 2 - 30 weight section. 

[0024] Under the condition which each raw material fuses, a denaturation object (A) is 200-300 degrees C in 
temperature preferably, for example, can be manufactured by kneading using kneading equipment like an extruder. It is 
desirable for an oligo amide unit to use what carried out the graft 1- 30% of the weight 0.5 to 40% of the weight 
especially as a denaturation object (A), and it is desirable that MFR in 240 degrees C and 2160g load uses [ 0.05- 
lOOg / ] the thing for 0. 1 - 50g / 10 minutes especially for 10 minutes. 

[0025] Although the resultant acquired by carrying out melting kneading as a solar-battery closure ingredient may be 
used as it is, what performed purification actuation of carrying out extract removal of unreacted nylon salt or the amino 
carboxylic acid may be used if needed. As an example of the process of such a denaturation object (A), the approach of 
a JP, 10-287749, A indication for example, can be mentioned. 

[0026] The denaturation object (B) which can be used in this invention is ethylene and an unsaturated-carboxylic-acid 
copolymer, or a poly amide oligomer denaturation object of the ionomer. In this case, it is desirable for at least a part to 
use the ionomer neutralized with the divalent metal cation and the desirable divalent transition-metals cation as 
ethylene and an unsaturated-carboxylic-acid copolymer, or its ionomer. That is, the 1st class amino group of an end of 
polyamide oligomer configurates the ionomer neutralized with the transition-metals cation in the carboxyl salt, and it 
forms ammine complex salt easily, and reacts with the carboxyl group, forms ammonium salt, and combines with 
polyamide oligomer. It is because the denaturation object which was excellent in transparency and thermal resistance 
suitable as a solar-battery closure ingredient, and workability by this can be obtained easily. 

[0027] However, when only a transition-metals ionomer is used, a denaturation object with good workability may be 
obtained neither with the class of polyamide oligomer, nor its amount used. In this case, it is effective to replace the 
amount below the moiety of a transition-metals ionomer by the alkali-metal ionomer, for example. That is, since the 1st 
class amino group of an end of polyamide oligomer is not configurated in the carboxyl salt of an alkali-metal ionomer, 
it does not form ammine complex salt, and may react with a carboxyl group depending on extent of the neutralization, 
may form ammonium salt, may join together, but since there are few the amounts as compared with the case of a 
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^transition-metals ionomer and it is maintaining the workability of ionomer original, transparency, etc., it acts as an 
effective diluent. 

[0028] The polyamide oligomer which can be used for manufacture of a denaturation object (B) has the 1st class amino 
group in a piece end or both ends, and polymerization degree is about four to 40 thing. When the polymerization degree 
of the polyamide oligomer to be used becomes large too much, ******(ing) with a transition-metals ionomer becomes 
difficult, and the heat-resistant amelioration effectiveness is not enough, and it is for transparency also falling. As an 
example of polyamide oligomer, oligomer, such as nylon 4, nylon 6, Nylon 12, and Nylon 610, can be mentioned. 
[0029] That to which that to which the amount of the polyamide oligomer used in denaturation object (B) manufacture 
has the 1st class amino group per ionomer 100 weight section and at the piece end has the 1st class amino group in 1 - 
30 weight section and both ends is 1 - 15 weight section extent. If the polyamide oligomer which has the 1st class 
amino group is used for a piece end too much so much, since an unreacted object may remain not a little and will spoil 
transparency, it is not desirable. Moreover, if the polyamide oligomer which has the 1st class amino group is used for 
both ends too much so much, it will become difficult to obtain a denaturation object with good workability. 
[0030] A denaturation object (B) can be obtained by kneading an ionomer and polyamide oligomer at the temperature 
of 200-300 degrees C preferably more than both melting point. The denaturation object (B) as a solar-battery closure 
ingredient has MFR suitable for the thing for 0. 1 - 50g / 10 minutes in 190 degrees C and 2160g load. 
[003 1] The denaturation object (C) which can be used by this invention is a polypropylene wax denaturation object 
obtained by carrying out melting kneading of the above-mentioned ethylene and unsaturated-carboxylic-acid 
copolymer or its ionomer, a with a number average molecular weight of 50000 or less polypropylene wax, with a * 
number average molecular weight of 100000 or more ethylene and an alpha olefin copolymer, a radical generating 
agent, and the bridge formation assistant. 

[0032] The above-mentioned polypropylene wax is obtained by the approach of being a copolymer with the 
homopolymer of a propylene or a propylene and a small amount of alpha olefins of other, for example, ethylene, 1- 
butene, etc., and manufacturing direcdy by the polymerization under existence of a stereospecificity catalyst, the 
approach of manufacturing by pyrolyzing the polypropylene of the amount of macromolecules obtained by the 
polymerization under existence of a stereospecificity catalyst, etc. In order to obtain the denaturation object which has 
preferably the 50000 less than number average molecular weight in the range of 100-35000, and was excellent in 
thermal resistance, a thing 120 degrees C or more has the desirable melting point. Therefore, when using the above- 
mentioned copolymer, as for especially the alpha olefin of a copolymerization component, it is. desirable for there to be 
10 or less % of the weight in 0.5 - 6% of the weight of the range. 

[0033] With a number average molecular weight of 100000 or more used for manufacture of a denaturation object (C) 

ethylene and an alpha olefin copolymer are copolymers with which an ethylene content consists of one sort of a with 5 
- 50% of the weight of ethylene, and a carbon numbers of three or more alpha olefin, or two sorts or more preferably. 
When an ethylene content uses copolymers other than the above-mentioned range, compatibility with a polypropylene 
wax component is bad, and it becomes difficult to control the fabrication nature of the denaturation object finally 
obtained. As an example of the above-mentioned copolymer, a propylene ethylene copolymer, 1-butene ethylene 
copolymer, 1-hexene ethylene copolymer, 1-octene ethylene copolymer, 1-decene ethylene copolymer, etc. can be 
mentioned. 

[0034] The radical generating agent used for manufacture of a denaturation object (C) is a compound which has the 
molecule which a radical generates with heating, and can mention an inorganic peroxide, organic peroxide, a diazo 
compound, a disulfide compound, etc. Especially a desirable thing is organic peroxide. For example, dicumyl peroxide, 
Jl tert-butyl peroxide, 2, the 5-dimethyl 2, 5-JI (tert-butylperoxy) hexane, 2, the 5-dimethyl 2, 5-JI (tert-butylperoxy) 
hexyne 3 and 1, 3-screw (tert-butylperoxy seesaw propyl) benzene, 1 and 1 -screw (tert-butylperoxy) - 3, 3, a 5- 
trimethyl cyclohexane, n-BUCHIRU 4, 4-screw (tert-butylperoxy) valerate, Benzoyl peroxide, p-KURORU benzoyl 
peroxide, 2, 4-dichlorbenzoyl peroxide, tert-butylperoxy benzoate, tert-butylperoxyisopropyl, diacetyl peroxide, lauroyl 
peroxide, tert-butyl cumyl peroxide, etc. can be illustrated. 

[0035] The bridge formation assistant used for manufacture of a denaturation object (C) is chosen from the compound 
containing the group which has the compound or radical prehension ability which has a double bond, and can illustrate 
sulfur, meta-phenylene bismaleimide, quinonedioxime, 1, 2-polybutadiene, a triaryl SHIANU rate, diallyl phthalate, 
ethylene glycol dimethacrylate, trimethylolpropanetrimethacrylate, triethylene glycol dimethacrylate, triallyl 

isocyanurate, etc. . 

[0036] The rate of an use rate of each component in denaturation object (C) manufacture is a rate which serves as the 
radical generating agent 0.01 - 5 weight sections, and the bridge formation assistant 0.01 - 5 weight sections to ethylene 
and an unsaturated-carboxylic-acid copolymer or the ionomer 50 • 98 weight sections, the polypropylene wax 1 - 49 
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weight sections, ethylene and the alpha olefin copolymer 1 - 49 weight sections, and a total of 100 weight sections of 
these 3 component. If the thermal resistance of a denaturation object (C) is inadequate if there is too little amount of a 
radical generating agent or the bridge formation assistant used, and the amount increases too much, the workability of a 
denaturation object (C) will worsen, and it becomes difficult to obtain a closure ingredient with a good appearance. 
[0037] Manufacture of a denaturation object (C) can be performed by carrying out melting kneading under the 
conditions into which the three above-mentioned sorts of polymer components fuse each above-mentioned component 
using a Banbury mixer, a kneader, an extruder, etc., and a radical generating agent is fully decomposed. The range of 
150 degrees C or more especially of temperature of suitable melting kneading is 180-290 degrees C. Under the present 
circumstances, although ethylene and an unsaturated-carboxylic-acid copolymer or its ionomer, a polypropylene wax, 
and ethylene and an alpha olefin copolymer may be mixed beforehand, it is important at the time of melting kneading 
under radical generating agent existence that other four components live together, and a denaturation object with good 
thermal resistance is obtained by this. Even if the denaturation object which has a fluidity suitable for fabrication is not 
obtained even if it carries out melting kneading of ethylene and an unsaturated-carboxylic-acid copolymer, or its 
ionomer and polypropylene wax under existence of a radical generating agent, and it carries out melting kneading of 
ethylene and an unsaturated-carboxylic-acid copolymer or its ionomer, and ethylene and- an alpha olefin copolymer 
under existence of a radical generating agent, the denaturation object excellent in thermal resistance cannot be obtained. 

[0038] The denaturation object (C) obtained in this way is recoverable in forms, such as the shape of a grain, a cylinder, 
and a flake, and a pellet type. As a closure ingredient, it is good in such a denaturation object to use that whose MFRs 
in 190 degrees C and 2160g load are 0. l-30g / about 10 minutes. 

[0039] Although the denaturation object chosen from the above mentioned (A), (B), and (C) in this invention is used as 
a solar-battery closure ingredient (A), (B), and (C) may be used independently, respectively, and as shown in (B), (B), 
(C), (C) and (A) or (A), (B), and (C), it can also use combining each. [ (A), ] Moreover, the melting point can also 
blend and use preferably 85-105-degree C ethylene and an unsaturated-carboxylic-acid copolymer, or 80 degrees C or 
more of its ionomer for these denaturation object for [, such as workability and transparency, ] amelioration. Although 
the loadings of the ethylene and the unsaturated-carboxylic-acid copolymer permitted, or its ionomer change with the 
class, degrees of the denaturation of (A), (B), and (C), etc., it is desirable to hold down to below the same weight of a 
denaturation object generally. 

[0040] Various additives can be blended with the closure ingredient of this invention if needed. As such an additive, 
when blending with the sealing agent by the side of light-receiving of a solar battery element, what spoils the 
transparency is not desirable, but in blending with the sealing agent of the opposite side by the side of light-receiving of 
a solar battery element, it does not receive such constraint. Specifically, an antioxidant, light stabilizer, an ultraviolet 
ray absorbent, a coloring agent, a light diffusion agent, a flame retarder, an antitamish agent, a silane coupling agent, 
etc. can be illustrated as such an additive. Or an inorganic filler can also be blended within limits which do not spoil 
transparency. 

[0041] A solar cell module can be manufactured using the closure ingredient of this invention by fixing by the 
protection material of the upper and lower sides of a solar battery element. The thing of various types can be illustrated 
as such a solar cell module, for example, transparence - the thing of a configuration of inserting with a sealing agent 
from the both sides of a solar battery element like protection material / sealing agent / solar battery element / sealing 
agent / lower protection material, the thing of a configuration so that a sealing agent and up transparence protection 
material may make form on the solar battery element made to form on the inner skin of lower substrate protection 
material, the thing of a configuration so that a sealing agent and lower protection material may make form on the solar 
battery element made to form on the inner skin of up transparence protection material, etc. can mention. 
[0042] As a solar battery element, various solar battery elements, such as III-V groups, such as silicon systems, such as 
single crystal silicon, polycrystalline silicon, and an amorphous silicon, gallium arsenic, a copper-indium selenium, and 
a cadmium tellurium, and an 11- VI group compound semiconductor system, can be used, and the closure ingredient of 
this invention can be applied to any [ these ] closure of a solar battery element. 

[0043] As up protection material which constitutes a solar cell module, glass, acrylic resin, a polycarbonate, polyester, 
fluorine content resin, etc. can be illustrated. Moreover, as lower protection material, it is a simple substance or 
multilayer sheets, such as a metal and various thermoplastics films, for example, one layer or multilayer sheets, such as 
inorganic materials, such as metals, such as tin, aluminum, and stainless steel, and glass, polyester, inorganic substance 
vacuum evaporationo polyester, fluorine content resin, and polyolefine, can be illustrated. The closure ingredient of this 
invention shows a good adhesive property to these upper parts or lower protection material. 

[0044] In manufacture of a solar cell module, the sheet of the closure ingredient of this invention is made beforehand. 
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,and the module of a configuration as already stated can be formed by the same method as usual of being stuck by 
pressure at the temperature which a closure ingredient fuses. In this case, since organic peroxide is not contained into a 
closure ingredient, while being able to perform sheet forming of a closure ingredient with sufficient productivity at an 
elevated temperature, it is not necessary to pass through two steps of adhesion processes also in modular formation, and 
can complete by high temperature in a short time. If the approach of carrying out a laminating to a solar battery 
element, up protection material, or lower protection material by furthermore carrying out extrusion coating of the 
closure ingredient of this invention is adopted, it is possible to manufacture a solar cell module by the single step, 
without carrying out sheet forming specially, if the closure ingredient of this invention is used in this way, modular 
productivity can be boiled markedly and can be improved. 

[0045] When making beforehand the sheet of the closure ingredient of above-mentioned this invention, it can consider 
as the multilayer structure which prepared the glue line. That is, although the closure ingredient of this invention has 
sufficient adhesive property, we may be anxious about the fall of some adhesive strength with various denaturation. In 
this case, the glue line of 5-100-micrometer thickness extent can be prepared for up-and-down either or up-and-down 
both sides, and the fall of adhesive strength can be suppressed so that the storage modulus in a pyrosphere may not be 
affected. In this case, if glue line thickness is thinner than 5 micrometers, the improvement of adhesive strength will not 
be enough and shaping will also become difficult. Moreover, if it is made so thick that glue line thickness exceeds 100 
micrometers, a possibility of causing decline in the elastic modulus in a pyrosphere will come out. As a glue line used 
for such a purpose, it is not limited to the ethylene and the unsaturated-carboxyhc-acid copolymer used by this 
invention, or its ionomer, and use of the silane denaturation object of an olefin system polymer, a maleic-anhydride 
denaturation object, etc. is also possible. 

[0046] the above - even if it adopts which approach, the thickness of a closure ingredient is arbitrary, for example, can 

be made into the thickness of about 0. 1-lmm. 

[0047] 

[Example] Hereafter, although an example and the example of a comparison explain this invention concretely, this 
invention is not limited to these examples. In addition, the evaluation approach of the raw material used for the 
example and the example of a comparison and physical properties is as follows. 

[0048] 1. The ethylene methacrylic-acid copolymer (EMAA) shown in raw material (1) ethylene, an unsaturated- 

carboxylic-acid copolymer, and the ionomer table 1 and its ionomer were used. 

[0049] 
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[0050] (2) Amino carboxylic-acid 12-amino dodecanoic acid - (3) by Ube Industries, Ltd. polyamide oligomer PAO 
(the piece end of the epsilon caprolactam oligomer of a degree of polymerization 21 is closed by n butylamine) 

(4) Polypropylene wax high wax NP505 (a propylene ethylene copolymer, melting-point: 143-1 50 degree C, number 
average molecular weight: 9400, Mitsui Chemicals, Inc. make) 

(5) Ethylene and an alpha olefin copolymer ethylene butylene olefin crystal block copolymer (number average 
molecular weight 300000) 

(6) The radical generating agent 2, the 5-dimethyl 2, 5 -screw (tert-butylperoxy) hexyne -3 (Atochem Yoshitomi, Inc.) 

(7) Bridge formation assistant isocyanuric acid triaryl (Tokyo formation Industry) 
[0051] 2. Physical-Properties Evaluation Approach (1) Storage Modulus (E) 

The storage modulus was measured on the following conditions using following equipment. 
Equipment: Rheology company make DVE-V4 FT-LEO spectra Conditions: A part for **** mode, frequency [ of 
lOHz ], amplitude [ of 2 micrometers ], sine wave, and programming-rate/of 3 degrees C The measurement temperature 
of 120 degrees C, 140 degrees C, 150 degrees C Press sheet sample thickness of 2mm [0052] (2) Use all the hazemeters 
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^by light transmission Suga Test Instruments, and it is JIS. The approach of K7105 estimated. Press sheet sample 
thickness: 0.5mm [0053] (3) Between the transparence glass plates and PET films which are the up transparence 
protection material for the adhesive (evaluation A) opposite glass solar batteries, on both sides of the press sheet of 
0.5mm thickness created by the approach of carrying out a postscript, it taught in the vacuum laminator, and it carried 
on the hot plate which carried out temperature control to 160 degrees C, and heated for 15 minutes, and the layered 
product of a glass plate / press sheet / PET film was created in it. About this layered product, between glass and a press 
sheet was removed by hand, that peeling condition was observed, and it evaluated in the two following steps. 
O : an adhesive property is good, x: Adhesive defect [0054] (B) On both sides of the above-mentioned press sheet of 
0.5mm thickness created by the approach of carrying out a postscript between the plate aluminum plate for aluminum, 
and a PET film, it taught in the vacuum laminator, and it carried on the hot plate which carried out temperature control 
to 160 degrees C, and heated for 15 minutes, and the layered product of an aluminum plate / press sheet / PET film was 
created. About this layered product, between the aluminum plate and the press sheet was removed by hand, that peeling 
condition was observed, and it evaluated in the two following steps. 

O : an adhesive property is good, x: Adhesive defect [0055] It blended with the compounding ratio which shows 
[examples 1-3] each raw material in Table 2, and after carrying out heating kneading with a small pressurized kneader, 
0.5mm in thickness and a 2mm sheet were created by press forming (molding temperature of 160 degrees C). The 
approach of above-mentioned (1) - (3) estimated a storage modulus, total light transmission, and an adhesive property 
using these sheets, A result is shown in Table 2. 

[0056] The strand which blends and supplies an ionomer and polyamide oligomer by the ratio indicated to Table 2, 
kneads to a [examples 4-5] single screw extruder (30mm of diameters of a screw, ratio-of-length-to-diameter=32) on 
condition that extrusion rate 2 kg/h, extrudes to it with the resin temperature of 230 degrees C, and comes out of an 
extruder to it was cut, and the pellet of a polyamide oligomer denaturation object was obtained, 0.5m.m in thickness and 
a 2mm sheet were created in press forming (molding temperature of 160 degrees C) from this pellet. The approach of 
above-mentioned (1) - (3) estimated a storage modulus, total light transmission, and an adhesive property using these 
sheets. A result is shown in Table 2. 

[0057] Using [example 1 of comparison] EMAA-2, the press sheet was created like the above-mentioned example, and 
same evaluation was performed. A result is written together to Table 2. 

[0058] 
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[0059] It blended with the compounding ratio which shows [examples 6-8] each raw material in Table 3, and after 
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^carrying out heating kneading with a small pressurized kneader, 0.5mm in thickness and a 2mm sheet were created by 
press forming (molding temperature of 160 degrees C). The approach of above-mentioned (1) - (3) estimated a storage 
modulus, total light transmission, and an adhesive property using these sheets, A result is shown in Table 3. 
[0060] Using [example 2 of comparison] EMAA-1, the press sheet was created like the above-mentioned example, and 
same evaluation was performed. A result is written together to Table 3. 
[0061] 
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[0062] The closure ingredient applied to this invention as shown in Tables 2 and 3 is excellent in the storage modulus 
in a pyrosphere, without spoiling transparency and an adhesive property greatly compared with ethylene and an 
unsaturated-carboxylic-acid copolymer simple substance. 
[0063] 

[Effect of the Invention] The closure ingredient of this invention shows the adhesive property which was excellent even 
if it used neither a peroxide nor a silane coupling agent to the glass as up protection material, the metal as lower 
substrate protection material, a solar battery element, etc., and is excellent also in transparency and thermal resistance. 
By using a suitable denaturation object especially, 1.0xl03Pa or more of storage moduli in 150 degrees C is 5.0xl03Pa 
or more preferably, and light transmission can obtain easily 91% or naore of closure ingredient preferably 90% or more. 
Therefore, according to this invention, even if it carries out a temperature rise at the time of use of a solar cell module, 
it is possible to avoid the trouble which a closure ingredient flows or deforms, and the appearance of a solar battery is 
not spoiled. Moreover, since use of the above additives is omissible, it is possible to raise remarkably the productivity 
in a solar cell module production process, and it is possible to reduce the manufacturing cost of a solar cell module 
sharply. 



[Translation done.] 
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